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Introduction

":h.e pioper course to adopt in setting a srandard of this J....inci, where the effects of

"law" levels ofradiation are largely controversial is to give first priority to the safety

ofpeople:••• "
Dr DavilfHolIway

CSIRO National Measurement Labs·

It took Dr David Hollway of CSIRO's National Measurement Laboratories many years

of patient a.,d sustained work but he was icstru:nental in the Standzrds .Association

finally establishing in 1985 the. 5rst Australian safety stand3:d which set limits on

e:cposure to radiofrequency radiation for the general population and for workers. Up

until that time the stmdard that had loosely prevailed iIi Australia was the US

~.tandard. The new Australian standard oot only set more strlllgent limits for workers,

reducing the allowable exposures from 10 mVl/c:n2 down to 1 mW/cm2 but also

e5t:lbIished a limit for the general populaticIl.

qn the committee which met for seven years Honway was outnumbered by the

representatives of those interests which were fundamentally opposed to any restrictions.

and who as ~:matt:r of ~UlSe denied and minimised all of the published evidence of

h:um~ Getting agreement was not an e:lSy m~tter. Tne disagr:emcnts were deep and

the thousandc; of scientific papers in the iIlte:n~tionallitmtu!e were then and still are

divided 011 the issues of how these forms of r:!diation interact with living'systems and

on what could be considered a "safen dose. The US standard "ns baSed on limiting,

but not eliminating the heating enec+.s of these forms ·of radiation, standards in Russia

and throughout the ezstem bloc countries were based OD pre·.. enting more subtle.

effects on the nervot,lS and endocrine system which, it was claimed, overtime., led to ill
health.

The two schools of thought about the biological and health effects,?fmicro~ye

radiation safety, the thermal an,· :he non thermal models wer: difficult but not

impossible to reconcile so while the resulting first Australian standard was basically a

thermal standard it WllS also at lC3St cognisa.'t of the ~ssfom~y that the more ~b.tle

effects could not be entirely discounted, and in an unUsual step for a western country,

Australia began the process of taking these non thermal effects into account and ::.t<;~

established tougher limits than the US.



It is int::.:s:ing :0 no:: ±a! whiie these more stringe::t saf:.:y limitS provided greater

protection for w~r:cir.g ?::opie t~:s: rr.ore stringe:Jt limits die ::ot c:.t:S: ~'1: tl2.:i?ns

meteorological or defence radars to become inoperable, no: did the V:l:-:ous airport

radars c:ase to work. The teiecornmunicatioJ'.5systems ccntimted to function including

all of the telephone linb:, TV a.'1d radio stations and whol~ new tech:lologies like the

mobile phone have been inttoducd. It can hardly be ug'Jed that the Australian

st:1ncbrd wiLlt its gre3ter m:lrgin'of safety has curtailed the ceveloPI7e:1t of these

industries. mfact the ir.cics::'ie:s h:lve a very large comfort zene to operate within

already and as far as Dr Hallway was concerned the margin of safety for the general

population W2S ir..sufficienL

Dr. David~ol1way was critical of the 1985 Australian standard for not proViding a

rufficiently large safety mArgin for the general population and urged this be addressed

in £bture reviews but he also pointed to the aspects for workers that were very good

and which should be adopted in international standards.

1':'le stand:i.rd .aciopted tl198S is now "und:: r:view·. A3 Jolul Adams of the US

National Institute of St4ndards ~ci Technolog'} has recently l:Jted in an anicle

enmining the power output ofvaricus types of communieatio::l equipment there have

bee:rincrezcs in the power ofradiating antenna which me:mt some exceeded safety

standards.

A decade ago most ofthese radios generated between 1 and 2 Waru ofoutput

power. In the past few years however transuiven t}uJ! protbJa as nuu:h tU .s
or 6 Wart! have bec.orr.e tr;ailable and are used as a means ofilnproving

commz.:r:icarior: range ar.a so/stem rdi.zbilir;. Urrfartur:at~lya by-product at
this enhanced capability is an incrzas~ :Jjftzld srrengr.iu in the vicinity ofthe

transceiver and irs antenna. J

1:,is is one source of, the push to water down safety limits. The excellent features of

the Australian standard are under attack and there arc moves to retum to the higher

levels of the 1960's and 7rJs.; It is wonh recalling what Bollmy saw coming;

A virtue of tItis ~M:1ndard is tllat it recognises that the ANSI(US)

limit of5mWIcm2 in tIte rr:icrowave ra::ge does notprovide an

adequate safery faaor to protee: workers against non uniform

hearing (hot spats) and a:.;idenral focussing and reflEeticns

from metal surfaces.•4. level of5mWIcm2 would allow 50 watU

to jall on each square metre, amounting to perhaps tJu;usands



at wetts over a working cr!!a. 1-'7hen it is re.'7terr.berea that cnly

or.e haifw::ztt entering c hE.:mc'.": eye car. C::1use a ca:.::r::1c: ~~ a

fairly shor: tiJr.e and that mic,owa~'es can be srrongly

concentrated by reflection and focussed by metal sur/aces the

advantages ofthe lower Australian level can be appreciated..

The standard includes art absolute limit to the allowable liinU

to :he allowable peak power d.ensiry (lOOOmwlcm2) . In this

respect it is an improvement upon the curren:ANSI standard

which would allow remarkably high l!vels.•.[2].

He went 00. to warn of the atte:npts that are new being made to wca.ltcn the protection
t.~2t has been established in Austr:1lia :md how this :1ttack on AusttaIi::.n ccnditicn:

would be d:essed up.

.4s the good features listed above are departUres from the ANSI

standard, there is a danger of there being removed in some

future revision on the pr:tte:t of co:r.Flianc~with stan±Tti.sin

use overseas. The commu.-zity sizO:lld be on gum-d alaw:
lhis.•..

Is it owr optimistic to hope that instead oftaking tJ:.i:;

rttrograde step, the Standards Association, through its

representation on international botiks will be ablt to COrMnC!

other countriu that they should adopt tlIe goodfearures ofthe ..

Au..m-alian srandard?{3]



"E!ec:ron-..agner:c radia::or. is one of the forms in w.iich maCer e:ri.s:s. Tilere is no
rigid !:;oUl'.dar; berween matter (.;itd radiation. It has been pr,ven experimentally that

certain elementary panicles on interacting with one another, for e::wmple, an elecrro::

and a pos:uon are transformed il1to electromagnetic radiation ofa certain
wavelength and conversely that'elementary particles can be prodJ.u:ed from an

l

eleetromagneticfidd. " [4]

WHO IS EXPOSED

In this document we address only those parts of the electromagnetic spectrum 100KHz

to 300GP'.z, the radio frequency frequencies cocmonly. used in radar,

te~commUDications and industry and in medical and scientific applications.

.NIOSH estimated that in 1980 there were 21,062,000 American wo.rkers potentially

e~sed to radiofrequency and radiofrequenC'J r:1diation.(5]

The majcr ocC'.lpationally c:tpOsed groups include all those using nuiiofrequ:ncy
. . .

hette:s., sealers and d.rying equipment. 'This equipm:nt has been the subject ofNIO~rl

hazard alerts in the past and was found to be cot!Side:nbly ov,:~ingwcrke:s.[6]
In Australia RF heater se:ller workers were acknowledged by Joyner to.similarly be

overexposed and ignorant of the ds~ to the:r health.(7]

There are also other workers exposed to intense radio frequency fields in the metals

industry where radio frequency radiation is used as the heat source in furnaces. These

are recognised as bei.ng among the most intensely exposed of all exposed wot-leers. [8]

We do not address specifically the Extremely Low Frequency pait of thes~

used in the distnbution of electrical power but we urge the review of existing woefully

inadequate guidelines and the development of standards for the ELF part of the

specttuo in the light of substantial evide:1c~:lSScci2.t~g an b:crea.sed risk of canc:rs in

both the general public, particularly children, and l1I1long workers.who are
occupationally exposed.



RJ' EX?OS'ED WORl<ERS lNCLUDE THE FOLLOVi1NG:

Automotive worke:-s

drying of trim bilSe panels.
embossing of heel pads to carpets

heat sealing body interior trim panels

heat sealing vinyl and convertible roofs

heat sealing seats

Fu:niture and ,"load 'Norkers

decking assembly

door lamination

fibreboard fabric:ltion

fibreboard or plywood scarf giuing

plywcod pan:1 patching

ski l:l.~ination

v~neer panel gluing

Glass Fibre Workers

drying and curing work

Paper Product Workers ­

drying resin coatings

heating coatings on continuous webs

gluing paper

correcting moisture prC'files on continuous webs

Plastic heating and sealing

countless wrapping and sealing products from plastic gloves to oxygen tents,

pharmaceuticals, food packages, baby pants and nappies etc ,

RF Radiofrequency Application Worke:-s

Advertising RF excited gas display signs

ce....unics drying

chemicals activation of chemi=:li prcc~es


